48.   ON RELATIONS BETWEEN THE GASEOUS, THE LIQUID, AND THE SOLID STATES OF MATTEE.
[From the Report of the British Association, Section A, Brighton, 1872, pp. 24—30.]
THE object of this paper is to submit some new theoretical considerations which constitute a further development of one portion of the views offered, at last year's Meeting of the Association, by the author, in his paper entitled " Speculations on the Continuity of the Fluid State of Matter, and on Relations between the Gaseous, the Liquid, and the Solid States." He has now to make reference to the abstract of that paper printed in the Transactions for last year at page 30*; and, in particular, to the diagram of three curves shown sketched in fig. 1 of that abstract.
In respect to these curves several essential features had been, at the time of last year's Meeting, clearly discerned, and were pointed out and reasoned on by the author in his paper then read. His attempt to sketch out the curves, however, in such a way as that they should be in agreement with the known conditions then taken into consideration, soon forced on his attention the question whether the two curves, one of which is that between gas and liquid, and the other is that between gas and solid, ought to be drawn crossing as represented here in fig. 1 a, or as in fig. 1 6; and his object at present is to give a demonstration, subsequently developed, showing that they must cross as in fig. la; or, in other words, as in the diagram which he gave in the abstract of his last year's paper.
It is to be understood that AX and A Y are the axes of coordinates for pressures and temperatures respectively; A, the origin, being taken as the zero for pressures, and as the zero for temperatures on the Centigrade scale; and, for simplicity in expression and in thought, the diagram may be taken as relating to the particular substance of water, steam, and ice, rather than to substances in general. The curve ETP is the boiling-line, or the line which has its successive points such that for any one of them the two coordinates represent a pressure and temperature for a boiling-point, or a pressure and temperature which the water and steam can have when in mutual contact. It may also be
* [Supra, p. 286.]